Abstract
Introduction
The hydrological regime of many water bodies has significantly changed over the past decades. Water in rivers and lakes has become polluted with heavy metals, petroleum products, pesticides and other pollutants (Arora et al., 2016) . Yesil river is an important water resource for the northern economic region of Kazakhstan, a source of fresh water and a source for irrigation. Yesil river basin geosystem is also subject to significant human impact, due to the agricultural and industrial activities. Growth and development of Kazakhstan's capital Astana have caused an increase of man-induced impact on the territory of Akmola region (Romanova and Tursunov, 2015) . The development of the industrial and agricultural sectors, municipal sphere in the region is accompanied by water pollution by sewage and land runoff from the water-collecting area of reservoirs (Burlibayeva, 2013; Nor and Fitisova, 2014; Yermolaeva, 2015) .
Materials and Methods
Study area: Yesil river in Kazakhstan and Russia is a left tributary of the Irtysh river. The average annual flow of the river is about 2,5 3 3 -1 km , water consumption is 76,0 m s . It originates from the springs in the Niaz mountains (northern outskirts of Kazakh upland). The total length of the river from its source to the mouth is 2 2451 km, the catchment area is 155,000 km , the average slope is 0,21% (Dzhanaleyeva, 2010) .
Field survey and sampling:
The main research task was to select key areas within the basin, which reflect the state of geosystems in key background areas and located in the zone of human impact. Twelve key areas were identified considering the types of environmental management and using the results of satellite imagery of high spatial resolution Landsat 5 TM obtained in 2012. Both traditional methods (key areas, landscape profiling, mapping, comparative geographical) and satellite imagery interpretation were used.
Field studies were conducted in July-August 2016 to ascertain the current state of geo-environmental pollution of the basin in the following areas: North Kazakhstan region: Dolmatovsky, Petropavlovsky, Yavlensky, Sergeyevsky and Novoishimsky. Akmola region: Vyacheslavsky, Promyshlennyi, Atbasarsky, Derzhavinsky, Esilsky, Aidabolsky and Karaganda region: Centralnyi. The key areas were selected in the territories of concentration of agricultural and industrial production.
Results and Discussion
Field studies aimed at estimating of hydro-chemical composition of water, and the study of ecological and physicalgeographical landscape condition of key areas were carried out in July-August 2016. In compiling of hydro-chemical analysis of the region scientific works of Kasimov (1988) , Panin and Panina (2008) , Sayet (1990 ), Gvozdetsky, (1978 were used. Further studies are planned for the period from 2017 to 2019. An expected dependence of chemical elements on the state of the hydrological regime of water and season was gradually established during the course of the study. One of the problems of the Yesil river is the reduction of the river flow in summer, when the water level is lowered so that the parts of the river bottom in shallow sections are exposed. Physical and geographical description of the landscape of the key areas where water samples were taken for hydro-chemical analysis is given in Table 1 (Medeu, 2010; Mendybayev et al., 2015; URL 1; Zhakupov et al., 2015) .
Water sample analyzes were carried out in special accredited laboratories in Astana and Petropavlovsk. Taking in consideration the results of performed work the hydro-chemical composition of Yesil river water was analyzed (Table2).
On the basis of major ion content in Yesilbasin water salinity in 2016, the following conclusions can be drawn: the composition of the total salinity(dry residue) varies throughout the length of the river (Fig.1) . The largest amount of dry residue according to the results of field studies was found in the area of -Astana in the town Promyshlenyi -1523,64 mg dm , and the lowest amount in the key area of Yavlensky. The highest salinity was concentrated in the upper and middle reaches of the river Yesil, it reduced in the lower reaches and increased rapidly in Dolmatovsky key area.
The turbidity of river changed gradually. High level turbidity was registered in Derzhavinsk-5.74. pH ranged from 7.5 to 8.14. The maximum amount of bicarbonate ions was registered 1000 mg l and increased in winter to 1,5 g kg .
The Yesil river water temperature ranged from 0.2ºC to 16.8ºC; the average pH value was 7.31; the concentration of -3 dissolved oxygen in the water was 10.78 mg dm ; BOD -1.96 mg 5 -3 dm . Excess of MPC alignments were recorded in terms of heavy metal groups (Cu-3,6 MPC), nutrients (Fe total, 2,1 MPC), major Hydrogeoecological features of Yesil River Basin The predominance of snow feeding of the river Yesil determines a sharp decrease of water in spring during a brief and intense spring flood. According to long-term data, water salinity at -this time water 130-400 mg l with predominance in the ionic composition of bicarbonate ions and Ca (Dostay, 2012) .
In the middle reaches of the river, water was and in winter to 2900 mg l (Dostay, 2012; Dostay, 2013) , respectively. Water salinity at the top, despite of significant differences in water content of the river and the composition of the water of inflows in these areas, is characterized by close in number and the average annual sum of the main ions for a number of years in -1 the head of the river was 757 mg l , and in the middle it reached to -1 792 mg l (Table 4) (Dostay, 2013) .
Thus, the chemical composition of Yesil river water was highly variable with time and space. In general, the Yesil river tributaries have a similar chemical composition. They are characterized by large amplitude of variation of salinity within a predominance of HCO and Ca ions was observed and with 500 3 -1 -+ mg l salinity and more, the domination of Cl and Na and + K was recorded.
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